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IIsotretinoin is a systemic retinoid that is 
e� ective in the treatment of nodulocystic 
acne in its most severe forms. In addition to its 
teratogenicity, there are a number of well-
documented side e� ects related to the use of 
isotretinoin, including hypercholesterolemia, 
hyperlipidemia, hypertriglyceridemia, elevated 
liver transaminases, arthralgias and myalgias.1

Separately, cutaneous side e� ects include 
cheilitis, pruritus, and xerosis.2 The formation 
of a pyogenic granuloma (PG) is a known yet 
poorly understood reaction to the oral retinoid. 
A PG is a benign vascular tumor that typically 
presents as a smooth papule with excess 
granulation tissue at the site of trauma or 
infection, usually on the digits or in previous 
acne locations. 

Exner et al3 and Valentic et al4 � rst reported 
the formation of PG-like lesions as a side e� ect 
of isotretinoin therapy in 1983, followed by a 
report of eight cases by Campbell et al5 in the 
same year and two cases each from Blumental 
et al6 and Gomezet al7 in 1984. A case series 
from Bigby et al8 in 1988 on the adverse 
e� ects of isotretinoin reported four cases of 
granulation tissue formation and paronychia 
of the lateral and distal nail folds following the 

initiation of oral treatment with isotretinoin. 
This was observed again in a trial of 16 total 
patients of which three patients were reported 
to have developed proliferative granulation 
tissue at the sites of previous acne lesions.9

Armstrong and Weinstein2 reported four cases 
of paronychia and periungual PGs that resolved 
upon discontinuation of isotretinoin. Puig et al10

reported the development of granulation tissue 
at previous acne sites. Rivard and Hurt11 again 
documented the onset of crusted lesions with a 
base consisting of granulation tissue at the site 
of previous acne lesions in 2013. Most recently, 
Cauas et al12 reported this phenomenon 
occurring in the bilateral greater toes. 

Topical retinoids have also been reported to 
cause excessive granulation tissue formation. 
Dawkins et al13 � rst documented PG arising 
at the site of scalp psoriasis in a single patient 
being treated with 0.1% topical tazarotene gel 
in the same location. 

Other reported causes of PG include the 
antiretrovirals indinavir and lamivudine; tumor 
necrosis factor alpha inhibitors; erythropoietin; 
chemotherapeutic agents 5-� uorouracil, 
capecitabine, mitoxantrone, docetaxel; 
epidermal growth factor receptor inhibitors 
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The development of periungual pyogenic 
granulomas while taking the oral acne drug 
isotretinoin is a known yet uncommon and 
potentially severe side e� ect of the oral vitamin 
A derivative. Previous reports have detailed the 
development of pyogenic granulomas most 
commonly arising at sites of previous acne 
lesions as well as both subungual and periungual 
locations, with associated paronychia, bleeding, 
and discomfort. This is thought to arise as a result 
of the nail bed’s fragility and propensity toward 
spicule formation brought on by the proliferative 
action of isotretinoin. Here, we report a case of 
periungual pyogenic granuloma with associated 
paronychia in a patient taking oral isotretinoin. 
A review of the pathogenesis and available 
treatment modalities based on the current 
literature is provided. 
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(EGFRs); rituximab; and mammalian target of 
rapamycin inhibitors.14–18 With the growing 
pharmacologic industry and increased use of 
retinoids, it becomes essential for physicians 
to be able to recognize and distinguish an 
adverse reaction to a drug versus some other 
event. The following case not only depicts a 
rare manifestation of an adverse drug reaction 
but also represents an avoidable outcome of a 
common event that might have been prevented 
through increased awareness of the reaction.

CASE PRESENTATION
A 18-year-old man with severe nodulocystic 

acne on the face and neck presented to our 
clinic after completing his second month of 
isotretinoin therapy. He had no other medical 
problems and was not taking any other 
medications. After completing his � rst month 
of isotretinoin at 40mg daily without any side 
e� ects, his dose was increased to 60mg daily. 
When he returned after completing the second 
month at the higher dose, he reported painful 
“infections” on his left and right third digits 
of his hands (Figure 1). He reported that the 
infection began appearing one or two weeks 
after the recent dosage increase of isotretinoin. 
He was given antibiotics by his primary care 
provider, which provided no relief. He denied 
any trauma to his hands or � ngers. Upon 
physical examination, he had a pink-to-red, 
friable-appearing papule at the lateral nail 
fold of the right third � nger with surrounding 
erythema, swelling, and tenderness (Figure 
2a). He also had a small amount of excoriated, 
pink, friable tissue at the lateral nail fold of the 
left third � nger with surrounding erythema, 
swelling, and tenderness (Figure 2b). He denied 
purulent drainage of either digit. The patient 
was started on mupirocin 2% ointment, applied 
in the morning, and clobetasol 0.05% ointment, 
applied at night. Isotretinoin therapy was 
continued without further dose increase. At 
his next follow-up visit four weeks later, there 
was complete resolution of PG in both digits 
(Figure 3).  He completed a six-month course of 
isotretinoin without recurrence of these lesions. 

DISCUSSION
Pathogenesis. Baran19 � rst proposed 

that an excess of retinoids can cause a local 
exfoliative dermatitis in the nail matrix that 
leads to an accumulation of scale and debris 
in the nail folds. The body then reacts as it 

would to the introduction of a foreign body by 
inducing an in� ammatory reaction that results 
in the formation of granulation tissue. Baran 
postulated that the action of retinoids leads 
to increased skin fragility of the periungual 
tissue, increasing the likelihood that local 
trauma or infection will induce the formation of 
granulation tissue.  

Piraccini et al1 hypothesized that 
retinoids cause onycholysis with subsequent 
desquamation in the proximal nail folds, 
leading to a localized foreign body reaction. 
This theory is the most widely accepted 
explanation for the development of PG during 
retinoid therapy. Frictional PG, � rst identi� ed 
in 2001, highlighted the discovery that trauma 
can increase susceptibility to penetration, 
through an epidermal wound, by foreign 
bodies, which cause a localized in� ammatory 
reaction that then can lead to the formation 
of PG.20 In a recent report, scratching was 
hypothesized to be the method by which a 
foreign body was introduced into the skin of a 
patient with psoriatic lesions, which eventually 
led to a localized overgrowth of pyogenic-like 
granulation material.21

Retinoids have also demonstrated angiogenic 
properties. The development of PG might stem 
from the e� ects of angiogenic growth factors, 
particularly vascular endothelial growth factor 
(VEGF).22 The link between the incidence of 
psoriasis and VEGF serum levels has previously 
been reported.23 VEGF is recognized as an 
indicator of psoriatic disease severity,24 and 
the VEGF receptor signaling system has been 

investigated as a potential therapeutic strategy 
for the treatment of psoriasis.25 Activated 
T-cells, in� ammatory cells, and keratinocytes 
that are capable of eliciting VEGF secretion are 
present within psoriatic lesions.15 Moreover, 
an overexpression of the transcription factors 
STAT-3 and phosphorylated-ATF-2 have 
been implicated in the formation of PG.26

Therefore, it is reasonable to argue that the 
overproduction of VEGF and transcription factors 
could perpetuate the growth of PG in patients 
undergoing isotretinoin therapy.  

In addition to the severity and location, the 
underlying cause of PG must be taken into 
account when considering treatment options. 
Because subungual and periungual PG is 
thought to occur via separate mechanisms, it 
should be considered separately from a classical 
PG. Piraccini et al1 described four methods 
by which subungual and periungual PG are 
thought to develop: drug side e� ect, mechanical 
trauma, systemic in� ammatory disease, or 
peripheral nerve injury. Cutaneous sarcoidosis, 
psoriasis, and seronegative spondyloarthritis 
have reportedly been linked to the development 
of multiple periungual PGs of the toenails and 
� ngernails, and were thought to have arisen 
secondary to chronic paronychia due to the 
systemic in� ammatory condition.19 Moreover, a 
link between peripheral nerve injury due to cast 
immobilization and the development of PG has 
been reported.27

A plausible explanation for our case of 
isotretinoin-induced PG could be the synergistic 
relationship between the increased risk of 

FIGURE 1. Right and left hands with pyogenic granuloma after initiation of isotretinoin
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mechanical trauma (in our case, due to the 
location of PG on the hands, which might be 
considered more prone to injury than other body 
parts) and the proliferative actions of a vitamin 
A derivative, which can cause keratinocytes to 
detach from one another and become lodged in 
the nail folds. Because the pathogenesis of PG 
caused by retinoid derivatives di� ers from that of 
idiopathic PG, it is unlikely that VEGF expression 
was increased. Further studies are needed to 
con� rm this hypothesis, and additional discussion 
is warranted regarding the possible link between 
PG, antiretrovirals, and EGFR inhibitors.

Treatment. There are several adequate 
treatment options for PG, and to ensure the 
selected treatment is both clinically e� ective 
and cost-e�  cient for the patient, there 
are many factors that must be taken into 
consideration by the treating physician. First, 
determination of the triggering event (e.g., 
local trauma, foreign body) should be given 
priority attention.2 Next, the lesion’s location 
and size, as well as the discomfort level of the 
patient, should be taken into consideration. 
In cases of drug-induced PG, discontinuation 
of the drug itself is e� ective and should be 

considered a � rst line of treatment. However, 
the severity of the primary condition and any 
comorbid conditions for which the o� ending 
drug(s) is being used to treat (e.g., isotretinoin 
for severe acne, ge� tinib for small-cell lung 
cancer) must also be carefully considered, as 
discontinuation of the drug might not be the 
best option.28

Current guidelines suggest a 2- to 3-week 
course of topical antibiotics, applied to the 
lesion in the morning, and a high-potency 
topical steroid, applied to the lesion under 
occlusion in the evenings. Topical clobetasol 
propionate ointment 0.05% and topical 
mupirocin 2% are recommended as a � rst-
line treatment regimen for subungual and 
periungual PG.2 It should be noted that a 
combination of oral steroids and topical 
antibiotics has been reported to be ine� ective, 
which suggests the superior e�  cacy of topical 
steroids in cream or ointment form when 
treating PG.6

In a case report by Rivard and Hurt,11 a 
regimen of oral minocycline and steroids was 
reportedly e� ective in resolving granulation 
tissue, but resulted in local scarring of previous 
acne lesion sites.11 In such cases, further 
interventions and alternatives might be 
necessary. 

In the advent of severe disruption to the nail 
matrix, reparations using noninvasive surgical 
techniques should be considered. In a case study 
by Figueriras et al,12 the authors reported that 
paronychia and granulation tissue were resolved 
following a course of oral antibiotics and oral 

FIGURE 2. Close-up view of right-hand third digit and left-hand third digit with pyogenic granuloma

FIGURE 3.  Right and left hands with resolution of pyogenic granuloma after 4 weeks of treatment with topical 
mupirocin and clobetasol 
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prednisone while maintaining the dose of 
isotretinoin; however, onychocryptosis persisted 
after completion of the isotretinoin therapy. 
To treat the onychocryptosis, matricectomy 
was performed on the patient, which resulted 
in complete resolution.12 Blumental6 reported 
the persistence of paronychia and PG-like 
granulation overgrowth, which required partial 
matricectomy and cauterization. In a case report 
by Dika et al,28 a patient developed paronychia 
and periungual PG while taking ge� tinib. A two-
week course of topical clobetasol and mupirocin 
ointment was initiated, resulting in complete 
resolution of paronychia, but there was no 
resolution of the periungual PG. An eventual 
partial matricectomy with phenolization was 
performed with complete resolution of the PG, 
and ge� tinib therapy was continued as planned. 

A case series conducted by Raulin et al29

showed complete resolution of PG in 98 out of 
100 patients using a single treatment session 
with a CO2 laser. Among those patients, 10 
percent reported slight changes in skin texture 
and 12 percent saw some visible scarring. 

The use of monoethanolamine as a sclerosing 
agent has been shown to be e� ective, without 
lesion recurrence and with minimal scarring, in 
nine patients following a single intralesional 
injection.30 In a report of 22 pediatric patients 
with small PGs of the face (measuring an 
average of 4mm), a pulsed dye laser was shown 
to be e� ective in 20 cases in 1 to 6 sessions, with 
an average of 2.25 treatment sessions.31 Due to 
lesion size, two children required shave excision 
with cautery. 

In a comparison of curettage and cautery 
versus cryotherapy, Ghodsi et al32 reported that 
97 percent of 36 patients with PG responded 
to a single treatment of curettage and cautery, 
whereas only 63 percent of 40 patients 
responded to cryotherapy in a single session 
and some required as many as three sessions. 
No signi� cant di� erence was noted cosmetically 
between the two outcomes.32 On the other 
hand, a case series by Mirshams et al33 including 
135 patients with PG treated with cryotherapy 
reported complete resolution in 58 percent 
following one treatment, 30 percent with two 
treatments, and the remaining 12 percent 
requiring three or more treatments. Of these 135 
patients, 94 percent reported great satisfaction 
with the cosmetic outcome and � ve percent 
were left with residual hypopigmentation. 
It is therefore reasonable to conclude that 

cryotherapy is an e� ective treatment option for 
the removal of isolated PGs; however, in cases of 
trauma-induced granulation tissue overgrowth, 
destructive modalities should be used with 
caution. Additionally, care must be taken to 
avoid further damage to the surrounding tissue 
stroma, which could perpetuate the underlying 
condition. 

CONCLUSION
In cases of isotretinoin-induced periungual 

and subungual PG with associated paronychia 
and proliferation of granulation tissue, we 
recommend maintaining the current dose of 
isotretinoin without any further increase and 
initiating a 2- to 3-week regimen of topical 2% 
mupirocin cream, applied in the morning, and 
0.05% clobetasol propionate ointment, applied 
in the evenings. For lesions that continue to 
persist despite removal of the o� ending agent 
or that show no response to topical treatment, 
consider biopsy to rule out malignancy prior 
to utilizing excision or destruction treatment 
modalities. See Figure 4 for treatment 
algorithm. Of note, previous reports have found 
oral forms of antibiotic and steroidal therapies 
to be ine� ective in the treatment of PG, and 
this was seen in our patient’s case as well after 
undergoing a course of oral antibiotics with 

no resolution of symptoms; this highlights the 
importance of utilizing topical therapies over 
oral therapies. In the advent of irreversible 
damage to the nail bed, partial or total 
matricectomy should be considered. 
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